Genetic mapping and development of co-segregating markers of RpsQ, which provides resistance to Phytophthora sojae in soybean.
The RpsQ Phytophthora resistance locus was finely mapped to a 118-kb region on soybean chromosome 3. A best candidate gene was predicted and three co-segregating gene markers were developed. Phytophthora root rot (PRR), caused by Phytophthora sojae, is a major threat to sustainable soybean production. The use of genetically resistant cultivars is considered the most effective way to control this disease. The Chinese soybean cultivar Qichadou 1 exhibited a broad spectrum resistance, with a distinct resistance phenotype, following inoculation with 36 Chinese P. sojae isolates. Genetic analyses indicated that the disease resistance in Qichadou 1 is controlled by a single dominant gene. This gene locus was designated as RpsQ and mapped to a 118-kb region between BARCSOYSSR_03_0165 and InDel281 on soybean chromosome 3, and co-segregated with Insert11, Insert144 and SNP276. Within this region, there was only one gene Glyma.03g27200 encoding a protein with a typical serine/threonine protein kinase structure, and the expression pattern analysis showed that this gene induced by P. sojae infection, which was suggested as a best candidate gene of RpsQ. Candidate gene specific marker Insert144 was used to distinguish RpsQ from the other known Rps genes on chromosome 3. Identical polymerase chain reaction amplification products were produced for cultivars Qichadou 1 (RpsQ) and Ludou 4 (Rps9). All other cultivars carrying Rps genes on chromosome 3 produced different PCR products, which all lacked a 144-bp fragment present in Qichadou 1 and Ludou 4. The phenotypes of the analyzed cultivars combined with the physical position of the PRR resistance locus, candidate gene analyses, and the candidate gene marker test revealed RpsQ and Rps9 are likely the same gene, and confer resistance to P. sojae.